S
OIL clay minerals have been divided into several groups, including the kaolin and montmorillonite groups, -by Marshall (6). These two groups of clay minerals are of great importance in soils as they affect the fertility and physical condition of the soil. These clays differ greatly in their chemical and physical properties, but they are quite similar in chemical composition and layer structure. Kaolin has a low base exchange capacity and swells only to a slight extent when wet with water, while montmorillonite has a high base exchange capacity and swells to a much greater extent. It may be assumed from a soil fertility viewpoint that montmorillonite is the more desirable clay mineral, and soil conditions that tend to preserve or form montmorillonite are of interest to all soil scientists.
The literature concerning the geological formation and synthesis of these minerals has been reviewed by Kerr, Main, and Hamilton (4). Among the conditions that appear to be important in determining which, clay mineral will crystallize from disintegrating parent material and from solutions of A1 2 O 3 and SiO 2 in water are the 'Al:Si ratio, the Al:Mg ratio, the Ca:Mg ratio, the reactions of the solutions, the amount and stage of decomposition of organic material, and the amount of water present.
Theoretically kaolin might be considered as an aluminium dihydroxy monosilicate while montmorillonite might be considered as an aluminum monohydroxy disilicate. If aluminium hydroxide such as gibbsite were present in the soil it would be possible for such a compound to react with silicic acid to form one of the aluminium silicates. The compound resulting from such interaction would depend on the amphoteric nature of the reacting compounds, the pH of the solution, and other factors.
As soils develop there probably is repeated solution and reprecipitation of small amounts of aluminium and silicon ions. Even though the cycle of solution and reprecipitation must be slow, it should be possible to establish soil conditions that would be favorable to certain types of clay minerals. The decomposition or activation of clay minerals may be hastened by grinding as reported by many investigators, including Jackson and Truog (2), Sieling (9), Perkins (7), and many others. Dry grinding of clay in porcelain ball jars has been resorted to in studying the decomposition and alteration of soil clay minerals. According to chemical handbooks, the solubility of the aluminium in gibbsite A1 2 (OH) 0 is somewhat greater than that in alumina Al»Oaj In other words, the highly hydrated compound is somewhat more active and soluble than the unhydrated compound. Jones (3) states that the hydrated forms of aluminium oxide lose their water between 200° and 300° C. Previous reports by many investigators, including Perkins (7), indicate the possibility of forming hydrated aluminium oxides by grinding kaolin or montmorillonite.
The purpose of the present paper is to present the PROCEDURE AND METHODS California bentonite supplied by the Filtrol Corp used as a source of montmorillonite. Portions of th were saturated with calcium and hydrogen. Mixtu prepared bentonites were ground in porcelain ba porcelain pebbles for periods of time up to 308 grinding mixes used were 100% hydrogen, 75% 25% calcium, 50% hydrogen-50% calcium, hydrogen-75% calcium bentonite. The hydrogen bentonites were prepared by leaching with the resp rides and the excess chloride removed by washing alcohol. During grinding the ball mill was stopped intervals to uncake the bentonite so that grindin hastened. After grinding, the bentonite was scree a 100-mesh screen and placed in sample bottles In work previously reported by Perkins (8) the b dried in the vacuum oven and somewhat different obtained, especially regarding the base exchange ca Base exchange capacity, titration curves, partic thermal curves were determined by methods as Perkins (8). Soluble aluminia was determined by mineral 10 minutes with HC1, filtering, and dete R£>3 group by A. O. A. C. methods for soils (1). clay was obtained by placing the ground clay in p cibles in a pre-heated electric muffle for four hour with no more than four crucibles at a. time grouped junction of a temperature indicating pyrometer. X patterns were taken of all these samples.
The data presented in the tables and indicated diffraction pictures show that the structure of a po montmorillonite is broken down by grinding and quence the chemical and physical characteristics o product are changed.
DISCUSSION
'The particle size as determined by the sub and reported in Table 1 indicates that as gr ceeds either the actual particle size or the aggregates decreases. Perkins (7) reported the particle size of the ground kaolin was c Stokes law after water sedimentation, the da that grinding increased particle size. The drawn from the data was that grinding a particles so that polymerization of the grou into larger particles or aggregates resulted.
When the pH values of water suspension dilutions of ground samples of bentonite an portion of the same samples were determine esting observation was noted. Grinding th greatly increases the pH value of water s Grinding bentonite increases the alkalinity suspension regardless of cation adsorbed
